Dualistic effects of thyroid hormone on a human hepatoma cell line: inhibition of thyroxine-binding globulin synthesis and stimulation of alpha 1-acid glycoprotein synthesis.
In order to examine the action of thyroid hormone on the secretory proteins of the liver, we investigated the effects of thyroid hormones on the synthesis of T4-binding globulin (TBG), alpha 1-acid glycoprotein (AGP), and albumin in a human hepatoblastoma cell line, Hep G2. Hep G2 cells grown to be confluent in medium with 10% fetal calf serum were further cultured in serum-free medium for 4 days, and followed by treatment with hormones for 2 days changing the medium every 24 h. On day 2 (the second 24 h of hormone treatment), about 30% of TBG accumulation was inhibited by 10(-12) M T3 and 50% was inhibited by 10(-8) M T3, although no change was observed on day 1 (the first 24 h of hormone treatment). This inhibitory effect of T3 closely resembled the effect of T3 on [35S]methionine-labeled TBG synthesis by the cells incubated for 3 h after 42 h of pretreatment. About 30-55% of the newly synthesized [35S]TBG immunoprecipitated with anti-TBG serum was inhibited by 10(-8) M T3. These results showed that thyroid hormone inhibited TBG synthesis in Hep G2 cells. On the other hand, T3 stimulated the accumulation of AGP in the media on day 1 (140% of control by 10(-8) M T3), and the effect increased drastically on day 2 (250% of control by 10(-8) M T3). No effect of T3 on albumin accumulation or total protein synthesis was seen. The concentrations of T4 which had significant effects on TBG and AGP accumulation were 10 and 10(3) times higher than those of T3, respectively. In conclusion, thyroid hormone has dualistic effects on the secretory proteins synthesized by a human hepatoblastoma cell line: physiological concentrations of thyroid hormones decrease the synthesis of TBG, but increase the synthesis of AGP.